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(54) Metal demotition shear 

(57) A heavy duty shear for mounting 
on a backhoe includes a lower jaw 
(13), having a shear blade (27) and a 
guide blade (28) lying along and 


spaced from each other and rigidly 
interconnected at their outer ends for 
mounting on the backhoe frame and 
an upper jaw (14) defining a shear 
blade (21) for mounting on the piston 
rod of the hydraulic cylinder 1 2. The 
blade 2 1 has a wear plate (26) to 
engage and slide along a wear plate 
(34 Fig. 2) on the guide blade (28) of 
the lower jaw (1 3) and the guide blade 
(28) has its edge recessed below the 
level of the cutting edge of the shear 
blade (27), 
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SPECIFICATION 
Metal demolition shear 

This invention relates to a heavy duty shear, 
especially adapted to be mounted on a rigid boom 
5 of a mobile vehicle and particularly adapted to be 
mounted on the dipper stick of a backhoe. 

Background of the Invention 

Heavy duty shears of the type that are powered 
by hydraulic cylinders are proving more and more 
1 0 useful in handling scrap and especially metal scrap 
of alt sorts. Such scrap comes in many different 
forms, and may be in the form of pipes made of 
steel or soft iron or cast iron, ranging in sizes from 

2 inches or smaller, and up to 8 or 1 0 inches in . 
1 5 diameter or larger; structural beams such as 

I-beams, channels, angle beams in a large range of 
sizes, up to 8 or 10 inches across and larger; rods 
and heavy cables having diameters of 2 to 

3 inches and larger, metal sheets and plates and 
20 formed metal of all sorts including wheels and 

automobile and truck frames, and a myriad of long 
and short pieces of stock and metal pieces that are 
cast, rolled, stamped or otherwise formed, both 
singly and in various types of assembly. 

25 The prior art has included numerous shears 
such as that illustrated in U.S. Patent 4,1 98,747; 
Patent 4,1 88,721 ; and Patent 4,1 04,792. 
Typically, these heavy duty shears mount on the 
dipper stick of a backhoe so that the shears may 

30 be controlled fairly well in handling various types 
of scrap and cutting the scrap into smaller pieces 
or lengths. 

However, the prior art shears have had 
numerous disadvantages, not permitting the shear 

35 to be used as efficiently and rapidly as may be 
desired, considering the amount of scrap that 
must be reduced in size before further processing. 

Summary of the Invention 

A feature of embodiments of the present 

40 invention is a heavy du^/ shear attachable to the 
dipper stick of a backhoe. The shear has a rear or 
lower jaw, and a front or upper jaw opposite to the 
lower jaw and pivoted to it. The upper jaw is 
opened and closed by the hydraulic cylinder of the 

45 backhoe. 

The upper and lower jaws have cooperating 
shear blades with replaceable inserts defining the 
blades' cutting edges. The shear blades have inner 
and outer edge portions along their lengths, and 

50 such inner and outer edge portions of each blade 
are obliquely oriented with respect to each other 
and at an obtuse angle to each other. 

The lower jaw has a rigid guide blade extending 
along the shear blade and spaced therefrom. The 

55 guide blade and shear blade are affixed together at 
their adjacent outer ends, as to prevent sheared 
scrap metal from wedging between the outer ends 
of the blades and to prevent such outer ends from 
spreading further apart, 

60 The guide blade and shear blade are also 
connected together at their inner ends adjacent 
the pivot. The connection is provided by a rigid 


plate welded to the blades and traversing the 
space between the inner portions of the blades, 

65 adjacent the pivot. The rigid connector plate is 
spaced below the cutting edge of the lower shear 
blade and prevents sheared metal scrap from 
being wedged into the space between the shear 
and guide blades of the lower jaw. 

70 The lower jaw defines an open slot between the 
outer edge portion of the shear blade and the 
adjacent guide blade. The outer end of the slot is 
traversed by a rigid tie plate welded to the shear 
and guide blades. 

75 The open slot receives the outer end of the 
upper shear blade as the upper jaw is closed. 
During closing of the jaws, the shear edges 
traverse each other in shearing relation. The open 
slot is significantly wider than the upper shear 

80 blade, thus allowing significant open space 

between the top shear blade and the guide blade 
while the upper shear blade is in the open slot. 

The confronting sides of the upper jaw and the 
guide blade have wear or guide plates affixed 

85 thereon and engaging each other as the upper and 
lower shear blades are shearing a workpiece. On 
the guide blade, the wear or guide plate is 
disposed at the outer end, adjacent the transverse 
tie plate. The outer end of the upper jaw is 

90 arcuately shaped and the wear or guide plate 
thereon is also arcuately shaped adjacent the 
outer end. 

The guide blade, which is spaced by the width 
of the open slot from the cutting edge of the lower 

95 shear blade, has its upper edge spaced well below 
the cutting edge of the lower shear blade. The 
guide blade will thereby provide a workpiece 
support for the workpiece after the blades have 
sheared off a length of the workpiece. The 
1 00 backhoe boom and shear may then be swung to 
the side and thereby move the shear blade along 
the workpiece in preparation for cutting off 
another length of the workpiece. As a result, a 
long girder or pipe or heavy cable may be cut 

1 05 several times into short lengths without dropping 
the workpiece and without having to repeatedly 
pick the workpiece off the ground. 

The improvements in the shear provide the 
advantage of facilitating ready and easy handling 

1 1 0 of long workpieces to cut them repeatedly into 
short lengths without the need to retrieve them off 
the ground after each cut. In addition, the outer 
ends of the lower shear blade and of the guide 
blade are rigidly interconnected to minimize 

1 1 5 transverse movement of the shear blades when 
cutting and to apply transverse pressure against 
the swinging upper shear blade all during shearing 
of the workpiece. 

Brief Description of the Drawings 
1 20 Figure 1 is a perspective view of the shear 
attached to the dipper stick of a backhoe. 

Figure 2 is another perspective view of the 
shear, detached from the backhoe. 

Figure 3 is a side elevation view of the shear. 
1 25 Figure 4 is a detail section view taken 
approximately at 4 — 4 of Figure 2. 
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Figure 5 is a detail section view taken 
approximately at 5 — 5 of Figure 3, 

Detailed Specification 

One form of the invention is illustrated in the 
5 drawings and is described herein. The heavy duty 
shear is indicated in general by numeral 1 0 and is 
to be mounted upon the rigid dipper stick 1 1 
which is a portion of the boom of a backhoe, and 
is to be connected to the hydraulic cylinder or 
1 0 cylinders 1 2 of the backhoe which cylinders lie 
along the dipper stick 1 1 , and have their cylinder 
ends affixed to the backhoe. 

The shear 1 0 includes a lower or rear jaw 1 3 
and an upper or front jaw 1 4 which are 
1 5 interconnected by a pivot and bearing structure 1 5 
which accommodates swinging of the upper Jaw 
1 4 relative to the lower jaw 1 3. 

The lower jaw 1 3 has rigid mounting plates 1 6 
carrying removable pins 1 7 and 1 8, thereby 
20 adapting the mounting plates 1 6 for attachment, 
rigidly, to the dipper stick 1 1 of the backhoe. 

The upper jaw 1 4 also has a bracket made of 
rigid plates 1 9 carrying removable pins 20 
adapted for attachment to the extendable piston 
25 rod 1 2.1 of the hydraulic cylinder. The bracket 
plates 1 9 and the mounting plates 1 6 may take 
different shapes, depending upon the exact nature 
of the connections to the dipper stick 1 1 and to 
the hydraulic cylinder 1 2, which connections may 
30 vary from one particular backhoe to backhoes of 
another make or model. 

The upper jaw 1 4 defines a shear blade 2 1 
which has inner and outer edge portions 22 and 
23, respectively, oriented obliquely of each other, 
35 The upper shear blade 21 has hardened cutting 
inserts 24 and 25 extending along the inner and 
outer portions of the blade and defining shear 
edges 24.1 and 25.1 . The inserts 24 and 25 are 
formed of extremely hard high carbon steel and 
40 are elongate bar shaped as to provide for separate 
edges which may be put into use by reorienting 
the inserts on the blade 2 1 . The inserts 24 and 25 
are detachabiy mounted on the blade 21 as by 
mounting bolts in the holes provided. 
^5 The upper shear blade 2 1 also has a pressure 
plate or wear plate 26 secured on its left side 
adjacent the outer end 21,1 and arcuately shaped 
about the center of the pivot 1 5. The pressure 
plate 26 is welded to the blade 2 1 , but may be 
50 replaceable when it is worn. The lower jaw 1 3 has 
a lower shear blade 27 and a rigid guide blade 28 
extending along each other and outwardly from 
the pivot 1 5. The shear blade 27 and the guide 
blade 28 are rigidly affixed to each other and to 
55 the mounting plates 1 6 so as to be rigid with the 
dipper stick 1 1 of the backhoe when mounted 
thereon. Although the lower shear blade 27 and 
the guide blade 28 are spaced widely apart to 
define an open slot 29 into which the upper shear 
60 blade 21 may swing, the lower shear blade 27 and 
the guide blade 28 are rigidly interconnected at 
their outer ends by a rigid tie plate 30 which is 
welded to both the shear blade 27 and the guide 
blade 28. 


65 The inner portions of the shear blade 27 and 
the guide blade 28, adjacent the pivot 1 5, are also 
interconnected by a transverse rigid plate 31 , 
which is also affixed as by welding to both the 
shear blade and the guide blade 28. The plate 31 
70 obstructs the open slot 29 adjacent the inner 
portions of the shear blade 27 and guide blade 28. 

The lower shear blade 27 also has replaceable 
inserts 32 and 33 defining the inner and outer 
cutting edge portions 32.1 and 33.1 of the lower 
75 shear blade 28. These inner and outer portions of 
the shear blade 28 are oriented obliquely with 
respect to each other and at an obtuse angle; and 
similariy, these inner and outer edge portions of 
the lower shear blade 28 are oriented at acute 
80 angles with respect to the inner and outer edge 
portions 24.1 and 25.1 of the upper shear blade 
2 1 so that the upper and lower shear blades 2 1 
and 27 cooperate with each other In cradling a 
workpiece W approximately midway along the 
85 length of the blades. The Inserts 32 and 33 are 
also demountably attached as by bolts so that 
these Inserts may be rearranged so that any of 
their four edges may be arranged as cutting shear 
edges before the inserts need to be replaced. 
90 The guide blade 28 has its inner and outer 
portions 28,1 and 28.2 of its upper edge located 
well below the inner and outer edge portions 32.1 
and 33.1 of the lower shear blade 27, as best seen 
in Figure 3. These inner and outer upper edge 
95 portions 28.1 and 28.2 are oriented at oblique 
angles with respect to each other, at an angle very 
similar to the angle between the inner and outer 
edge portions of the lower shear blade 27. The top 
surface of the transverse plate 31 lies 
1 00 substantially flush with the inner portion 28.1 of 
the top edge of the guide blade 28, and 
accordingly, the plate 31 is located below the 
inner insert 32 of the lower shear blade. Because 
the upper edge of the guide blade 28 lies below 
1 05 the level of the shear edges of the shear blade 27, 
the workpiece W, after it is sheared and a short 
length L of the workpiece is severed, the 
workpiece will settle onto and be supported by the 
upper edge portions 28.1 and 28.2 of the guide 
1 1 0 blade so that the workpiece need not be picked up 
off the ground again, but is ready for additional 
cuts to be made. After the short length L has been 
cut from the workpiece W, the shear 1 0 and the 
boom and dipper stick 1 1 of the backhoe will be 
1 1 5 swung to the side, substantially in the direction of 
arrow S so that the lower jaw 13, which continues 
to support the workpiece W on the guide blade 
1 3, will simply slide along the workpiece to a new 
location, whereupon the workpiece may be cut 
1 20 again, or the top jaw 1 4 may be closed to grip the 
workpiece, thereby allowing the workpiece to be 
pulled to a new location where cutting may occur. 

The guide blade 28 is spaced sufficiently from 
the shear blade 27 so that when the upper shear 
1 25 blade 2 1 is swung down into the open slot 29, 
there remains a significant open space 29.1 
between the confronting faces of the upper blade 
21 and the guide blade 28. As a result, the 
likelihood of wedging a piece of the scrap into the 
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open space is minimized. 

The guide blade also carries a wear or pressure 
plate 34 removably affixed as by bolts to the side 
of the guide plate 28, at its outer end. The plate 
5 34 engages the pressure or wear plate 26 of the 
upper shear blade 2 1 when the shear blade is 
swung downwardly across the lower shear blade 
and into the open slot 29. Another pressure pad 
35 is mounted on the mounting panel 1 6, to the 
1 0 right of the upper shear blade 21 , and in sliding 
engagement with the front portion of plate 1 9, at 
a location above the pivot 1 5. The pressure pad 
35 is adjustable by screws 35.1 with the effect 
that the pressure pad 35 will apply force against 
1 5 the top jaw 1 4 as the shear blade 2 1 moves 

transversely across the lower shear blade 27 so as 
to cooperate with the pressure pads 26 and 34 in 
maintaining the upper shear blade in shearing 
engagement with the lower shear blade 27. 
20 By securing the guide blade 28 rigidly to the 
lower shear blade 27, and guiding the movement 
of the upper shear blade 21 by the pressure pads 
or wear plates 34 and 26 and the pressure pad 35 
moving against the plate 39, the two shear blades 
25 are maintained in shearing engagement with each 
other during the downward shearing movement of 
the upper shear blade 2 1 . In addition, after the 
shearing of the workpiece W has been completed, 
the end of the workpiece continues to be 
30 supported upon the upper edge of the guide plate 
28 so that the workpiece does not have to be 
retrieved off the ground before another cut can be 
made. The shear 1 0 and backhoe stick 1 1 are 
simply swung to the side in the direction of arrow, 
35 s, moving the lower jaw beneath the workpiece so 
that another cut can be readily made. 
Alternatively, the upper jaw 14 may be moved 
downwardly to grip the workpiece to a new 
position before the cut is made. 
^0 The embodiment described provides a new and 
improved heavy duty shear for handling and 
severing metal scrap of substantially all shapes 
and sizes in order to reduce the scrap to small 
pieces for bulk handling during reprocessing. It is 
^5 capable of efficiently handling and reducing the 
size of scrap that exists in long pieces, such as 
beams, pipes, cables, etc. 

CLAIMS 

1 . A heavy duty shear for attachment to the 
50 dipper stick and hydraulic cylinder of a backhoe, 
comprising 

a lower jaw and an upper jaw and pivot means 
interconnecting the jaws for opening and closing, 
the lower jaw having mounting means for 

55 attachment to the dipper stick and the upper jaw 
having bracket means for attachment to the 
hydraulic cylinder of the backhoe for closing and 
opening the upper jaw relative to the lower jaw, 
the lower jaw having a rigid shear blade and a 

60 rigid guide blade lying along the shear blade and in 
spaced relation therewith, the outer ends of the 
shear and guide blades being adjacent each other, 
and rigid means securing the outer ends of the 
blades together. 


65 and the upper shear blade extending along the 
lower shear blade and being swingable across the 
shear blade of the lower jaw for shearing a 
workpiece and being swingable into the space 
between the shear and guide blades of the lower 

70 jaw. 

2. A heavy duty shear according to claim 1 and 
pressure plates siideably engageable with each 
other and respectively affixed on the side of the 
upper shear blade and on the side of the guide 

7 5 blade and bearing against each other during 
shearing movement of the upper shear blade. 

3, A heavy duty shear according to claim 2 and 
the pressure plates being at the outer ends of the 
upper shear blade and of the guide blade. 

80 4. A heavy duty shear according to claim 2 and 
the pressure plate on the upper shear blade being 
arcuately curved about the axis of the pivot and 
located adjacent the outer end of the blade. 

5. A heavy duty shear according to claim 1 and 
85 the rigid means comprising a rigid tie plate welded 

across the outer ends of the adjacent shear and 
guide blades. 

6. A heavy duty shear according to claim 1 and 
there being open space between the upper shear 

90 blade and the guide blade. 

7. A heavy duty shear for attachment to the 
dipper stick and hydraulic cylinder of a backhoe, 
comprising 

a lower jaw and an upper jaw and pivot means 
95 interconnecting the jaws together, the lower jaw 
having mounting means for attachment to the 
dipper stick and the upper jaw having bracket 
means for attachment to the hydraulic cylinder of 
the backhoe for closing and opening the upper jaw 
1 00 relative to the lower jaw, 

the lower jaw having a rigid lower shear blade 
and a rigid guide blade lying along the shear blade 
and in spaced relation therewith, 

the upper shear blade extending along the 
1 05 lower shear blade and being swingable across the 
lower shear blade for shearing a workpiece and to 
swing into the space between the shear and guide 
blades of the lower jaw, 

and the guide blade having a top supporting 
110 edge spaced below the cutting edge of the lower 
shear blade to be normally spaced below the 
workpiece on the shear blade and to receive and 
support the workpiece after a length of the 
workpiece is severed by the shear blades, 
115 8. A heavy duty shear according to claim 7 and 
there being an open slot between the lower shear 
blade and the adjacent guide blade to receive the 
upper shear blade therein, the open slot having a 
width wider than the thickness of the upper shear 
1 20 blade to maintain open space between the upper 
shear blade and the guide blade when the upper 
guide blade is in the open slot. 

9. A heavy duty shear according to claim 7 and 
the top supporting edge of the guide blade having 

125 inner and outer portions oriented obliquely of each 
other to cradle a workpiece therebetween. 

10. A heavy duty shear according to claim 9 
and the upper and lower shear blades having inner 
and outer edge portions oriented obliquely of each 
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other, the inner and outer portions of the upper 
shear blade respectively extending at acute angles 
with respect to the inner and outer portions of the 
lower shear blade and of the guide blade. 
5 11 . A heavy duty shear substantially as herein 


described with reference to and as illustrated by 
the accompanying drawings. 

1 2, A backhoe including a heavy duty shear as 
claimed in any preceding claim. 
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